Abstract-In this paper we discuss operational experiences of two large industrial anaerobic digestion facilities processing brewery waste and maize. The raw effiuent from the brewery waste has COD ranging from 5500 mg/I to 41400 mg/I, with variable flow rate and suspended solids up to 4800 mg/I. The Anaerobic Digestion (AD) treatment uses 900m 3 EGSB reactor.
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Unilever UK Ltd, Burton upon Trent, UK Treatments of food industries waste and brewery effluent in particular are some of the most common applications of AD. This is because of the usually high organic content and biodegradability of these wastes, with typically very high COD content originating from dissolved carbohydrates and alcohol. For example, the COD values of the brewery waste reported in literature range from 1200 mg/I to 125000 mg/I [2] . This high variability is due to the batch production and mixing of streams. Brewery industries effluent can be categorized as a medium-to-high strength organic wastewater, with therefore high energy requirements for the aeration [3] .
Furthermore, aerobic processes results in the generation of great quantities of waste sludge which need further treatment before disposal hence increasing the overall costs. When compared with aerobic treatment, anaerobic treatment has lower running costs [3] with an added attraction of biogas production and the support of the renewable energy initiatives.
Furthermore, the reported COD removal efficiency for AD treatment easily matches that of aerobic process, as it often reaches 90% [4] . [5] .
The Expanded Granular Sludge Bed (EGSB) process is the new generation of treatment systems which are becoming increasingly popular. In these types of reactors, very good settling of the bacterial granules prevents washout of the sludge and allows for very high upflow liquid velocity. Based on the design loading rates (OLR) of various AD processes, Franklin reports that an average EGSB system operates loadings of 20 kg COD/m 3 /day [6] . These are ten times the loadings historically applied to slurry and sludge. This increased loading capacity lowers the cost of the reactors and enhances the attractiveness of the process. There are numerous examples in literature where brewery waste has been successfully treated by the AD processes examples are [4] , [7] , [8] .
Anaerobic digestion of agricultural waste and purpose grown energy crops for biogas production has also become popular driven by the incentives. Maize, wheat and rice are the three most commonly grown crops in the world, with maize being the most common in terms of the total grain yield [9] .
Plant based feedstock (biomass) differs from the brewery waste because it also mostly consists of cellulose, hemicellulose and lignin, all of which are the building blocks of the plant cell walls [9] .
Published literature suggests various chemical mechanical and biological pre-treatment options to decrease crystallinity of cellulose and hemicellulose making the biomass more degradable. It was also suggested that ensiling of the biomass would also improve biogas yield by a similar process of depolymerisation.
[10]. This implies that ensiling could also be considered a pre-treatment option for increasing biomass degradability.
In this paper, we are discussing control experiences of two industrial scale AD, one using brewery waste and the other maize as feedstock. We analyze some of the stability parameters with performance including gas production.
II. MA TERlALS AND METHODS
This compares two industrial facilities using different reactor designs EGSB and CSTR to treat brewery waste and purpose-grown maize respectively.
A. Brewery waste In this particular case study, the anaerobic reactor is followed by the aerobic Membrane Bioreactor (MBR) designed by AquabioR. Effluent from this reactor is further purified using reverse osmosis to allow water recycling. Monitoring and analysis of substrates includes analysis of dry matter, volatile solids, pH, acid levels, ammonium -NHc N, and with a full nutrient sweep performed quarterly. Gas production is monitored continuously.
Gas produced through the AD process is used in a CHP plant. The heat is mostly used for the main sewage treatment works but part of it is used for heating the maize digesters. The power generated on site is 21 GWh/year and it is being equally split between the mainly aerobic sewage treatment works and injection to the public electricity grid.
III. RESULTS AND DISCUSSION
The 2-year period of the Unilever data can be divided in two distinct sections, before and after the repairs. The period before the maintenance is characterized by a good initial performance followed by the period of increasing instability towards the end of the first year. This was due a reduction in sludge blanket volume and solids losses. This period was characterized by variability in Ripley's ratio and an increase in VF As, both of which are indicators of overall reactor stability. The stable process in maize digestion also provides a steady flow of biogas production which and a predictable source of energy. In contrast the brewery waste, because of the cycles in production, gives variable biogas flows which require balancing in a gasometer before use. This confirms the need for designs for effluents from food production to include balancing throughout the process including feed, reactor and gas. It was also concluded and a more intensive monitoring regime is needed with more degradable, low retention time digesters. It can be recommended that the control strategy for the types of feedstock (solids and liquids) should be different.
The data presented suggests that simple VF A commercial kits would provide this reliable monitoring of digester stability.
VF A was shown to be a better control parameter than biogas production, COD removal or pH.The daily tests for VFA was able to detect problems with biomass separation in the EGSB reactor and the subsequent improvement after refurbishment. 
